There is wide acceptance in the software engineering field that industry and research can gain significantly from each other and there have been several initiatives to encourage collaboration between the two. However there are some often-quoted challenges in this kind of collaboration. For example, that the timescales of research and practice are incompatible, that research is not seen as relevant for practice, and that research demands a different kind of rigour than practice supports. These are complex challenges that are not always easy to overcome. Since the beginning of 2013 we have been using an approach designed to address some of these challenges and to bridge the gap between research and practice, specifically in the agile software development arena. So far we have collaborated successfully with three partners and have investigated three practitioner-driven challenges with agile. The model of collaboration that we adopted has evolved with the lessons learned in the first two collaborations and been modified for the third. In this paper we introduce the collaboration model, discuss how it addresses the collaboration challenges between research and practice and how it has evolved, and describe the lessons learned from our experience.
INTRODUCTION
The Agile Research Network was set up in 2013 as a result of collaboration between the authors' institutions and an industry body, the DSDM Consortium (dsdm.org, Gregory et al. 2014 , Sharp et al. 2014b . It aims to bridge the gap between academia and industry in the field of agile software development by providing a model for both the delivery of timely and relevant research of use to practitioners, and wider dissemination through white papers and research publications.
Agile software development evolved during the 1990's as a response by 'grass root' developers to counter some of the known problems of the Waterfall lifecycle (Highsmith 2002) . The focus of agile methods is on frequent delivery of working and fit-for-purpose software, in an iterative and incremental way, using a lightweight, people-centred approach, and a flexible and reflexive mind-set. A critical early point in the history of agile methods was the publication of the agile manifesto in 2001 (agilemanifesto.org) . From the early days there was a variety of methods: Extreme Programming (Beck 2000) , Scrum (Schwaber 2004 ), Crystal (Cockburn 2004 , Dynamic Systems Development Method (DSDM) (DSDM Consortium, 2012) amongst others. Method authors were usually practicing consultants, which indicates that the roots of agile methods are grounded in practical experience (Agerfalk and Fitzgerald 2006) .
Agile methods have become more mainstream as organisations seek to scale-up the benefits claimed. However, the impact this way of working has on individuals, products and the wider organisation is not well understood. Research that gains greater understanding of how agile methods work in industrial and commercial situations is required to assist organisational uptake. Recent systematic literature reviews of research in agile development call for more empirical research, more focus on mature agile contexts, and more research with industrial relevance (Abrahamsson et al. 2009; Dingsøyr et al. 2008; Dingsøyr et al. 2012) .
While collaboration between individual researchers and practitioners can yield solid benefits for the researcher, and useful insights for the practitioner involved, it has also limitations due to issues of time, priorities and authority. Although a practitioner or group of practitioners may be motivated to engage in research, their priority will be to meet the demands of their job rather than those of the research. Effort expended on supporting research is an 'overhead', and in addition, individuals' authority may be limited.
Greater benefits can be achieved for both sides by involving organisations more formally, and this inevitably involves funding and more careful scheduling. This leads to a different set of tensions. If practice provides the funding, then the research agenda is largely determined by practitioners, and when research bodies provide the funding, the agenda is largely determined by researchers. Government schemes such as the TSB (Technology Strategy Board) in the UK have been successful in bringing partners together and providing some support for joint working, but in some cases, the situation calls for a partnership that is more responsive to practitioners' needs. This is especially true in a process improvement area such as agile software development.
Over the past few years we have been trying to find a model of collaboration and funding that supports the agendas of individual organisations and the research agendas of individual research teams, while also allowing for appropriate funding and authority. From our own experiences and those of others expressed at conference panels, and researcher and practitioner meetings, we have identified the following key challenges in this kind of collaboration.
Timeliness is a key issue for industry. The rigour, highly prized by academia, has a high cost in terms of time. Practitioners often see research as a long-winded process that will demand time from them but not necessarily provide significant benefit. Research outputs can take many months or sometimes years and from the practitioner's perspective the original issues will have changed, evolved or been superseded. Decisions will have been made based on the information available at the time. Practitioners are also wary of how much of their time a research project will take. Traditional research approaches require time to gather and analyse data in a rigorous fashion rather than answering today's industry-based problems.
Relevance is defined as addressing the needs of one or more different stakeholders (Rosemann and Vessey 2008) . Understanding the motivations of the different stakeholders is vital to ensure outputs are relevant. Relationship building is essential in order for academics to work closely with practitioners to understand context and business realities resulting in outputs that meet the needs of both stakeholder groups.
Industry seeks solutions to specific problems in a specific context. Academics, more often are concerned with generalisations and theory building. Research outputs need to be crafted in different ways to be relevant to different stakeholder groups. Typical academic outputs focus on positioning the work within an existing field, arguing for the suitability of the research approach, and providing quality analysis and interpretation of data. Practitioners seek palatable solutions to specific problems or seek to learn about new tools or techniques. This is evidenced by the experience reports presented at many practitioner conferences; while they represent valuable reflections on experience, they often provide a more anecdotal focus on tools, practices or techniques.
Rigour. Quality research outputs require rigorous investigations, which are not necessarily compatible with commercial pressures. Practitioners will always be pragmatic at overcoming any challenges they face, and although solutions to a problem may be found, it is rare for thorough evaluation of any solutions or changes to take place. Rigour and timeliness are two sides of the same argument, and are closely inter-twined.
Access Academic research is usually written for an academic audience and is often written in a format that is not appropriate for practitioners. Despite there being a wealth of knowledge available, few practitioners have the time, inclination or access to delve into existing research on a particular topic. While some professional organisation magazines provide useful summaries of research targeted at practitioners, few of these articles exist (e.g. IEEE Software Voice of Evidence column).
In the next section we discuss related work, in section 3 we introduce the Agile Research Network and the collaboration model followed, in section 4 we describe examples from our case studies so far, in section 5 we describe the lessons learned, and we end with some conclusions. This paper is an extended version of Sharp et al. (2014) ; the related work section (section 2) is new; the evolution of the collaboration model is discussed (section 4.3); a new case study (section 4.4) has been added and lessons learned expanded (section 5).
RELATED WORK 2.1 Empirical studies of agile research
Early critiques of published studies in agile software development identified a number of problems including a lack of empirical research, disparate topics of study leading to a lack of research depth, a focus on XP and agile adoption rather than mature teams, and little industrial impact (Erikson 2005) .
A systematic review of empirical studies of agile software development found that the lack of empirical research meant there was little evidence about the benefits and limitations of agile methods ). This review resulted in a roadmap for research which proposed more empirical research, better connections with established research fields, looking at management-oriented methods and investigating core agile ideas. Abrahamsson et al. (2009) noted that while more research was being done, agile methods were still driven by consultants and practitioners, that there was a lack of research rigour, and that researchers needed to address core questions such as what constitutes agility, how agile methods can be extended, and how mature teams use agile methods. More recently, Dingsøyr et al. (2012) analysed existing research into agile development through publications and citations, showing a growing body of empirical research with increasing numbers of academic publications. The spread of publications indicates that research is being undertaken within diverse academic communities. The authors note that there is a more mature research environment in which a variety of themes are being investigated such as estimation, project management, team work, distributed cognition, user-centred design and patterns. A wide range of theoretical perspectives are also being used to inform this research including theories of knowledge management, personality, complex adaptive systems, teamwork, and game theory amongst others. They give a perspective on the evolution of the field, directions for future research, and conclude that both the quantity and quality of agile research has improved. However, they also suggest that more attention needs to be paid to the theoretical underpinnings of agile software development and its practices.
Research methods in agile research
A variety of research methods have been used to investigate the practice of agile development. Surveys (Doyle et al., 2014; Cohn and Rubin 2014; Murphy et al. 2013 ) and case studies (Laanti et al. 2011; Lagerber et al. 2013 ) are common. Surveys are often used to quantify trends across populations, and have been used to map the uptake of agile methods; case studies look at specific contexts to understand factors such as the impact of agile adoption in organisations, and current practices. As agile methods are used in complex environments, qualitative approaches are often found using specific methods such as ethnography (Sharp and Robinson 2004) , grounded theory (Baskerville et al. 2013; van Waandenburg and van Vliet 2013) , interaction analysis (Plonka et al. in press) , and action research (Svejvig and Nielsen 2010) . Qualitative methods are used to study social practice within a natural setting, and therefore allow for a richer understanding of 'what' practitioners do and 'how' things occur as they do it, in order to then build theory. However, in the conference literature there is also a tradition of publishing experience reports which has attracted some practitioners to conferences. Other quantitative approaches used include experimental research with students (Mendes et al. 2004) , and constrained studies with practitioners (Arisholm et al. 2007 ).
Action research
Action research is often used in industrial settings where "research informs practice and practice informs research" (Avison et al. 1999 ). An incremental approach of "plan, act, observe, reflect" is used to promote practical problem solving, expand knowledge and improve the skill levels of the actors involved. In the action research process "particular linked ideas are used in a methodology to investigate an area of interest"; these are declared at the beginning to ensure transparency and to enable the subsequent outcome to be judged (Baskerville and WoodHarper 1996) . Action research approaches have been used successfully in the fields of information systems and software engineering (Baskerville and Myers 2004) and there are examples of their use in agile software development (Svejvig et al. 2010) . Action research focuses on the social domain to be researched and the problems that need to be addressed, but often takes an organisational perspective (Checkland and Holwell 2007) . Dittrich et al. (2007) developed a more practitioner-focused approach, 'cooperative method development' (CMD) that adapts action research concepts to software development practices. CMD seeks to address questions such as "How do software development practitioners tackle their everyday work" and "How can methods, processes and tools be improved to address the problems experienced by practitioners?". CMD defines three phases that can be repeatedly applied in the same context: 1. Understanding practice; 2. Deliberate improvements; and 3. Implement and Observe improvements.
The approach we follow, as discussed in section 3, is not dissimilar from CMD; in particular, we carry out qualitative research, take into account the practitioner's perspective and work within a collaborative setting of researchers and practitioners.
Collaboration models
Collaborations between academia and industry have attracted considerable interest and different models have been proposed to facilitate the transfer of knowledge, technology, skills, and experiences (Gray et al. 2011) . Science parks, usually created by a higher education institution in collaboration with companies, to provide an infrastructure where new businesses can be created, are one such model focused on promoting entrepreneurship and innovation (Vardiman and Mhlanga 2010) . Other types of university-industry collaborations are (i) problem solving, with industry approaching academia for specifc problems, (ii) technology development, focusing on new or improving technologies, (iii) ideas testing, focusing on testing commercially sound research ideas, and (iv) knowledge generation, where academic research informs projects with anticipated challenges (Perkmann and Walsh 2011) . Rieger (2008) presented four primary models of academic-industry partnerships in the United States observed over a period of 10 years. These are (i) academic-led case study or survey focused on strategic industrial issues, and the broad dissemination of results with the goal of attracting sponsorship, (ii) direct student placement in industry with industry-specific education, and internships, (iii) events and programmes focused on highlighting the expertise of a research centre or researcher in order to attract sponsorship, and (iv) membership of industrial partners at varying levels of sponsorship fees in order to fund different research activities.
Benefits and risks of collaboration between academics and practitioners have been highlighted in the literature (Kieser and Leiner 2012; Shani and Coglan 2014) . Academia benefits from funding opportunities, empirical data, critical input from industry, and the establishment of new areas of research expertise (Lamprecht and van Rooyen 2012) . Industry benefits from rapid access to research outcomes, and graduates specialized in their development area (Parker 1992) . Risks of collaboration between academia and industry concern issues such as intellectual property rights, or academics' view of the small and medium enterprise sector as incapable of generating "cutting edge" research (Lockett et al. 2008 as cited in Gray et al. 2011 ). Academics and practitioners work also to different timescales, with academic projects carrying on for several years, and business seeking quick results. Outcomes of research collaborations are also seen from different perspectives: what matters for business is the impact of the research on a company's performance, products, and processes (Pertuze et al. 2010) , while academics are more concerned with their contribution to a research area that may fail to materialise in tangible impact for the involved businesses (Pertuze et al. 2010) . Finally, challenges to rigour can also result from practitioners wanting to apply relevant research they may come across straight away without always evaluating its application cleanly.
The risks discussed above are evident in 'Mode 1' research which adopts scientific principles and provides results of interest and value only to the academic community with poor business benefit (Huff and Huff 2001) . Management research has proposed 'Mode 2' research (Gibbons et al. 1994; Maclean et al. 2002 ) that emerged to provide academic rigour and practical relevance via multi-stakeholder (academics and practitioners) teams that work collaboratively on problems in practice (Gray et al. 2011 ). This approach is based on a series of principles that include: problem solving within the context of application; transdisciplinary problem solving with crossover between theory and empirical elements; heterogeneous teams; social accountability of the research outcomes with a deeper understanding of others' points of view; and, quality controls that go beyond the academic peer review process and reflect the practical side and impact of the research.
Based on the 'Mode 2' approach, Hartley and Benington (2006) suggest that establishing longer-term and deeper relationships between academics and practitioners helps develop trust and promote 'inter-group learning'. They defend the creation of a consortium of 'organisations committed to long-term strategic research with academics' (p.466). This will support 'forward-looking strategic research' that is also relevant to practitioners. The consortium's priorities are agreed between academics and organisations as a result of discussions of their different perspectives, interests, values and priorities.
AGILE RESEARCH NETWORK (ARN)
The Agile Research Network (ARN, agileresearchnetwork.org) was set up in response to the issues described above as a collaboration between The Open University (OU) and University of Central Lancashire (UCLan) in the UK. ARN is currently supported by the universities themselves and funded by the DSDM Consortium (dsdm.org). ARN seeks to work closely with agile practitioners in their place of work investigating practitioner-identified challenges; these may include, for example, understanding the implications and influences agile methods have on organisations and individuals, or assessing the scope and nature of their effectiveness. The ARN then disseminates findings to a wider audience. ARN researchers differ from consultants because they have time to investigate, observe and understand the problem situation; they work cooperatively with collaborators but they remain fully in charge of any changes they wish to make; they use a model to structure their intervention and document their process throughout; unlike a consultant, they are not answerable to management; they are not selling a particular methodology; and they do not hold back from highlighting deficiencies in methods where they find them.
To address each of the concerns listed above the ARN has designed and implemented the approach shown in Figure 1 . The approach has four distinct phases: Collaboration kick-off, Investigation, Implementation and Evaluation. It is timeboxed and during each phase ARN researchers work closely with the organisation concerned. In addition, the organisation will have had some contact with the research team before the collaboration kick-off starts. Specifically, collaborators are identified through a call for challenges distributed to the DSDM mailing list, and the challenges are discussed and initially assessed for suitability by the ARN team before the kick-off meeting. This means that organisations approach the ARN team rather than the other way around.
Fig.1 The Agile Research Network collaboration model
In Collaboration kick-off, the organisation and research team discuss the challenge (focus area) and decide how best to proceed. The challenge is appropriate if:
• the researchers already have some understanding or expertise in the area
• literature exists specifically in the area or in a related area
• the challenge is significant enough to the organisation to maintain their engagement throughout the investigation A gatekeeper for the organisation is identified, a collaboration agreement is drawn up and a start date agreed.
During Investigation, researchers spend time at the organisation scoping and defining the focus area in detail. Different research methods may be applied to investigate the challenge and identify how improvements could be evaluated at the evaluation stage. Then relevant existing research and literature in the problem area is surveyed and summarised. This tailored literature review and specific suggestions are presented to the stakeholders.
At the Implementation stage, the organisation decides whether to adopt any of the suggestions presented. If they do, the research team facilitates the implementation of new ways of working. Alternatively, where existing research cannot provide suggestions or suggestions are not suitable for the context, a research agenda to investigate the challenge area in more detail can be developed.
During the Evaluation phase, the research team evaluates the changes implemented at the organisation. The evaluation can include quantitative or qualitative measurements.
The ARN model addresses the concerns highlighted in section 1 as follows:
Timeliness
The model uses short iterative research cycles. The timeframes shown on the model relate to 12 weeks of effort (i.e. the amount of time dedicated to the project) rather than elapsed time, as researchers are not full time and business priorities dictate access. If there is insufficient information on the challenge area and a new research agenda is developed a new timeline is set up.
Relevance and Rigour
At the end of each research cycle feedback is sought from the organisation to ensure that the challenges being addressed are still relevant and that we have understood the context correctly. Also, during each collaboration, the dialogue between researchers and practitioners is ongoing, permitting valuable reflection on both sides. This constant feedback between researchers and stakeholders increases the rigour of our process and our findings, and allows practitioners to assess and move forward in the areas where there is most value.
Access
As academics the research team have access to a wide range of research literature. They are able to search, synthesise and present this in a format that is useful in specific contexts, relating the research to practice, making it more accessible to practitioners.
The outputs are also widely available to a range of stakeholders. Each engagement aims to produce a specific report and presentation for the organisation, a practitioner-focused whitepaper and an academic (e.g. research) output.
EXAMPLES FROM OUR WORK
Up to now, the ARN approach has been applied in three case studies, one of which is still going on. The first case study was conducted in collaboration with a hi-tech software development company that approached the ARN with the challenge of integrating user experience (UX) design into a DSDM project. For the second case study the ARN worked with an organisation that faced the challenge of running agile projects and reporting agile progress in a non-agile environment. For the third case study, which is still in progress, the ARN is working with an organisation that wants to understand how to measure value in agile projects.
Below, we present examples of how the ARN approach addressed the challenges of Timeliness, Relevance and Rigour, and Access in each of the two case studies that have reached a stable phase in the collaboration; we then introduce an enhancement to the approach used in these two case studies and discuss the current third case study in progress following this enhancement.
First case study: Integrating UX design into a DSDM project
This case study focuses on a small independent high-tech software development company that offers technical services across a broad range of industries, languages and platforms. They have tried many flavours of agile, and are actively using a few. They are a founding member of the DSDM Consortium.
Challenge
The challenge faced by this organization was to integrate UX design into a DSDM project. This is a challenge common to many agile teams, not only those using DSDM. Although the work of UX designers and developers complements each other, the different goals, processes, and working practices of each of these two groups pose challenges in practice.
Timeliness
The majority of the case study took place between April and October 2013. After all collaboration documents were agreed in April 2013, the investigation phase took place between May and July 2013. Based on the findings of the investigation phase the first major output for the company, the suggestions for improvement were presented to company employees at the end of July 2013. The second major output for practitioners, the white paper (Sharp et al. 2014a) , was jointly written with the company during September/October and was presented and published in October 2013. This received over 300 downloads in the first week.
Despite the timely delivery of the practitioner-focused outputs, we encountered some difficulties. For example, the investigation phase required some flexibility in terms of the researchers' time as the activities during that phase were driven by the availability of our point of contact and other key stakeholders, as well as the project priorities. The project focus varied from timebox to timebox and while in some timeboxes several UX design related activities took place, in other timeboxes the development team focused exclusively on the technical implementation. This meant that there were times in which our investigation did not progress as quickly as we had initially expected.
Relevance and Rigour
The suggestions for improvement did not cover all the existing literature in the area, but were selected specifically for the organisation's situation. The organization's employees recognized this, and agreed that our suggestions were relevant for them. In addition, the timeliness of our feedback meant that the issue was still relevant to their everyday working.
During the investigation phase (May to July 2013), we regularly met informally with the managing director and project manager to discuss our observations and findings. These conversations allowed the company to reflect on their challenges early in the case study and supported us in producing rigorous research outputs by evaluating our observations and interpretations. They also led to joint understanding of the challenge area and informed the next steps of our data gathering i.e. who to interview next, and what kind of questions to ask to investigate the most relevant aspects of the challenge.
Access
In July 2013, at the end of the investigation phase, we set up a two hour meeting with the company to discuss the challenges we had identified through the data gathering, and to suggest alternative ways of working based on existing literature. For this meeting, we reviewed a wide range of literature including papers published at conferences and in journals, books and websites. We identified applicable suggestions based on nine papers published at conferences, two journal papers, one book and two websites; the practitioners were not aware previously of the suggested literature. Project leads from this case study reported that the suggestions for improvements were very useful and were actively discussed by the project team. This project has also led to the authoring of a DSDM pocket book on UX to be available from the DSDM consortium (DSDM Consortium 2015).
Second case study: Reporting agile progress in non-agile environments
For this case study we worked with the London office of a large multinational organization that operates in a regulated environment. The London office adopted DSDM because it covers the whole project lifecycle and provides a framework that supports the governance needed in a regulated environment.
Challenge
The challenge for the London office of this company was to run agile projects and report agile progress to the parent company whose processes were plan-driven, i.e. they were running agile projects in a non-agile management environment. Their projects are approved, budgeted and monitored by their Headquarters using a traditional waterfall approach.
Timeliness
The first point of contact with the organisation was in May 2013 and the case study started in July 2013 after a suitable challenge was identified and the collaboration was set up. After a first investigation of the challenge area, we conducted interviews with different stakeholders in August 2013 and analysed the data in September/October 2013. We discussed the findings and remaining open questions with key stakeholders in November 2013 and presented the suggestions for improvements back to the organisation in December 2013.
The suggestions were considered to be useful and a white paper was written and approved by the company.
Relevance and Rigour
Although one specific challenge area was identified during the collaboration kick off, interviews with staff during the investigation phase revealed a range of different challenges and different perspectives. Towards the end of the investigation phase, we had to decide which challenge(s) to focus on when reviewing existing literature. This was discussed with the main point of contact in order to present the different challenge areas and to identify the most relevant areas for their organisation.
Access
In December 2013, we presented suggestions back to the organisation on four different challenge areas. Research was sparse; in total we found eleven papers for the challenge areas that were relevant to the company's situation. The organization engaged in an ongoing discussion, adopted some of our comments, and identified further areas that could be adopted in addition to the changes already made.
An Enhanced ARN Approach
As a result of reflection from the first two case studies the ARN collaboration model was enhanced slightly for the third case study (see Figure 2 ). As the figure shows, the second stage of the approach, Investigation of the focus area, was enhanced by a second strand of investigation to address a supplementary area. The key characteristics of this supplementary area are:
1. that it is easily identifiable through the Collaboration kick-off conversations with the collaborators, and 2. that there is existing research available that the researchers know well and can see benefit in applying in the current situation
During the first week of the investigation phase, the supplementary area(s) are identified and agreed with the collaborators, the suggestions for improvement are identified, and the suggestions are presented to the collaborators. This relies on the area itself being clearly defined and well understood within the context, and on the related research being readily available and well known by the researchers. During the second week, the specific suggestions (if any) to be implemented are identified and agreed, and during the third and fourth weeks evaluation of any change begins. The evaluation may continue beyond this specific phase, and will feed into the overall evaluation output and white paper. Investigation of the main focus area continues during this time.
The other phases of the approach are conducted as in the original diagram (Figure 1) , and the main focus area continues to be investigated, implemented and evaluated as described above. The only difference was to add a supplementary focus area.
There were two main drivers for this change. Firstly, there were many different issues raised during the collaboration kick-off for both of the first two case studies, and in some cases the researchers were aware of useful suggestions that might improve the situation. These suggestions tended to arise during the interactions between researchers and the organization, and hence were being fed into the organisation anyway, but they were not being tracked or evaluated. By being more explicit about the areas, it was hoped that a more disciplined evaluation of these supplementary areas could be conducted. Secondly, much time during this investigation phase was spent on interviews and understanding the organisation in more detail, and it was felt that more could be made of this effort to capture changes that were happening as a result of the ARN presence. 
Third case study (in progress): Measuring value in agile projects
For this case study we are working with a big multi-national insurance company who has a large and distributed group in the UK working across different commercial and personal insurance areas. They are recent agile adopters who chose DSDM because it provides a flexible framework for running projects in a range of different ways.
Challenges
For this case we used the enhanced model as presented in Figure 2 . The chosen focus area was to determine how to measure value in agile projects, at portfolio, team and individual levels. This was a strategic focus for the organisation. The objective was to ensure that new measures were not merely bureaucratic but would better assess whether agile approaches had a positive impact on project outcomes.
There were three supplementary areas that arose during Collaboration kick-off, and which related to existing research well known to the team. These areas and research were: inter-team knowledge sharing (Santos et al. 2013) ; business and customer involvement in agile teams (Martin 2009 ); and how to spread coaching expertise throughout the development teams (Hanly et al. 2006) . Although the information was regarded as useful and relevant by our contacts, these suggestions were not explicitly taken up by the organization during the investigation phase. Instead, another supplementary area for evaluation was highlighted by the teams, which was already undergoing change anyway. This was to implement an electronic whiteboard (visual team-level information radiator) to improve communication between on-site and off-site team members.
Timeliness
This case study had a long lead-in period. The company first contacted ARN in March 2013 when the first call for collaborators was made. At this stage they were just about to start running agile projects and did not appear confident enough to let the research team in. The ARN contacted the project manager and, portfolio manager a year later, and they involved the Head of Business Change who then signed off the project.
The case study visits took place between March and July 2014. Feedback on the three supplementary areas mentioned above took place in June and on the primary challenge in October 2014.
Because it took so long for the organisation to decide which supplementary idea to implement, there was less parallel running than we had anticipated. Although evaluation started at the end of July, it was hampered by a protracted vacation period during which numerous key players were absent. The evaluation was still going on after the feedback session for the focus area.
Relevance and Rigour
The enhanced research model gave us two distinct areas to work on, both of which the organization said were valuable. The focus area challenge was a complex concept that required in-depth investigation and contextual understanding. The supplementary challenge was a quick return practice-based change that the organisation was able to implement for us to evaluate. Even though this took some time to set up, we felt that the discussions we had with the project manager who was instigating the change helped to clarify and influence his ideas.
Access
The enhanced research process has resulted in us giving more frequent feedback to the organization. We fed back suggestions about the supplementary challenges very early in the research process, and later presented findings about the focus area at the end of the investigation stage.
LESSONS LEARNED
The ARN is still in the early days of using this collaboration model as the end of the Investigation stage was only reached with two organisations, with a third organisation in the middle of Investigation. However, the two first projects have yielded valuable results and led to the integration of research and practice; they have also led us to adapt the initial model as discussed in subsection 4.3. Here we discuss some of the lessons learned.
Building trust
An advantage of the time-boxed approach is that trust is built with collaborators by giving feedback early and frequently. One way to do this is by making regular visits during the Investigation stage and giving verbal feedback about ideas and progress at each meeting. This helps check that collaborators are happy with progress. When we write papers, we always show our work to collaborators and encourage them to add to it. By getting regular feedback both for research and writing helps to promote continuous improvement. We have noticed that change starts happening as soon as we engage with practitioners. The decision about which changes to make is left with the organisation, so the implementation cycle belongs more to the organisation than it does to us.
It is also important to engage with people at the right level of seniority, and to build enough trust to get to the next stage. Conditions need to be right before gaining acceptance for the research collaboration to start.
Appropriate contracts
Written agreement at the beginning of the project needs to be in place before starting any work. This level of formality helps the smooth running of the project. A non-disclosure agreement also needs to be signed. This ensures that we get buy-in from everyone who is likely to be involved. At the Collaboration kick-off stage we often talk to managers, and this is important in order to get managerial approval. However, working with agile team members, also requires buy-in from those individuals. Although there is always one point of contact, it is a good idea to set up a secondary contact, as in both of our initial projects we had problems when our contact was on holiday.
Flexibility
Maintaining a flexible approach to accommodate changes in the projects is important. We have also found a full-time researcher essential in order to maintain this flexibility. For example flexibility in the timing of visits to the host organisation, and the need to be able to arrange a visit at short notice, or delay a visit depending on circumstances. Taking business priorities into consideration inevitably had consequences to our timeline. However, having an incremental model for delivering outputs allows us to capture what we have learned in a timely manner.
Outputs tailored to specific audiences
One of our aims has been to produce accessible papers that are tailored to different audiences. In all case studies, the first output has been a feedback session tailored to the collaborator organization. The second has been a white paper aimed at the practitioner community. This highlights the challenges found in the case study, summarises the relevant literature and identifies successful changes and areas of best practice. These white papers are freely available on the project website (agileresearchnetwork.org). By doing this we aim to show that research outputs can be made accessible, to show agile practitioners that they are not alone, and to enhance understanding of how agile methods are used in practice. In our academic papers we highlight the richness and complexity of investigating challenges faced in organisations.
Funding
The current funding model has run for about 18 months, and has been renewed for another year. We ask collaborators to pay for our travel, as we believe that paying for some part of the research helps to seal their commitment to its value. We are investigating models that will help sustain the collaborations.
Research expertise
The three case studies so far have drawn on the research team's expertise. We would not be able to take on board any organisational challenge for which the team did not already have some level of expertise. However, once the investigation starts it has often taken unexpected turns and this approach has been a learning experience for the team, and has widened our knowledge of the literature. It has also created opportunities to take the research a step forward; for one of the case studies we published a case study, for another we have surveyed practitioners to expand the findings of the associated white paper, and in the third we have been evaluating the impact of using an electronic whiteboard.
Keeping presence
We need to maintain a regular contact with the organization to make sure that our agreed agendas do not start diverging and losing priory. There are so many demands on busy practitioners that research will easily drop out if we don't keep a regular presence and if the relevance of the collaboration is not clear. As practitioners take on board what researchers say and apply it if relevant, this may not always be made explicitly visible to researchers, in particular if a regular presence is not maintained. We also noticed that when the researchers were not visible (for example during the vacation period), the project activities carried out by practitioners tended to diminish.
Too much choice can be overwhelming
When faced with a large lists of challenges we need to give feedback to the organization to help them to narrow the scope and prioritize what is to be addressed. This should take into account what is more relevant to the organization but also the existence of research in the area on which to build.
Too much information can be overwhelming
If we identify a main challenge that requires more in-depth and longer term work, it may be useful to also identify a more practical supplementary challenge on which to deliver quickly so we have the time to work on the main challenge in an agile and incremental way. In the third case study, we used an enhanced model to accommodate exactly this. The change was driven by the experience of the first two case studies, and we identified and made suggestions in three areas that were in the original list of main challenges. However none of the three areas we identified and presented suggestions on were explicitly taken forward. On reflection, giving so much information at one time was overwhelming and the teams instead surfaced an issue that was closer to their day-to-day practice that needed evaluation.
CONCLUSION
So far, we have applied a model of collaboration to study three very different organisations; they have provided different challenges requiring different data gathering methods and have produced different outcomes. Whilst our collaboration model produced results in the first two case studies, after reflection we felt it would be improved by modification before being applied to the third case study. Its strengths are that researchers engage with collaborators in an in-depth way, spending time in the organization to understand the context and any particular challenges before making suggestions to alternative ways of working; and that research is tailored to each organization individually.
The outcomes produced from each challenge are dependent on the uniqueness of the context and level of available literature. For example, in the first case there was sufficient literature for us to synthesise and summarise for practitioner use. In the second, there was less existing literature, and although sufficient to make relevant suggestions, we identified that the challenge of using agile in a non-agile environment is an under-researched area that could be added to the research agenda in this area.
The collaborations have resulted in greater expertise of the researchers through a wider knowledge of the literature but also creating opportunities to work with data generated by the collaborations. Apart from the challenges identified with collaborators, we have also collected a range of other challenges in conferences and workshops.
In terms of our original aims, the proposed model does help to bridge the gap between research and practice, and has been shown to bring relevant and valuable research to bear on practitioner challenges. However the model continues to evolve in terms of funding, timelines and research rigour.
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